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Spatial pattern of secondary Quercus aliena var. acuteserrata forests in the
Qinling Mountains

CHANG Wei, DANG Kunliang", WU Penghui, LI Mingyu
College of Forestry, Northwest A&F University, Yangling 712100, China

Abstract; Study of the spatial patterns of populations can provide many important clues about underlying processes forming
these patterns. The population of secondary growth Quercus aliena var. acuteserrata is a representative forest type in the
Qinling Mountains. This study was intended to investigate the spatial patterns of secondary Quercus aliena var. acuteserrata
forests and to provide a basis for managing natural forests. Two sample plots were established, on a sunny slope and a shady
slope, to analyze and compare spatial patterns of Quercus aliena var. acuteserrata population. The pair correlation function
and univariate statistics of point patterns were used to analyze the spatial distribution of different development stages and
habitats, while bivariate statistics was used to analyze spatial associations of different stages and of different populations on
each plot. The change in population spatial pattern and association among different development stages and different
populations was compared to explore inherent mechanisms forming the spatial patterns. The results show that spatial
distribution patterns and the age structure of the Quercus aliena var. acuteserrata population were different for sunny and
shady slopes. The degree of spatial distribution aggregated on the shady slope was higher than that on the sunny slope. The
age structure appeared a reverse ‘]’ type on the sunny slope ( growing type) , while the population renewal was poor on the
shady slope (declining type). Initially, different developmental stages showed similar distribution patterns on both slopes,

but these became random when young trees matured. Some differences appeared in the relevance of each development stage
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on each slope. Positive association was observed among developmental stages on the sunny slope, while negative association
was observed among developmental stages on the shady slope. For example, on the sunny slope, the distribution patterns of
Quercus aliena var. acuteserrata population were positively associated with Populus davidiana, but negatively associated with
Bothrocaryum controversum and Carpinus turczaninowii. On the shady slope, the distribution patterns of Quercus aliena var.
acuteserrata population were positively associated with Populus davidiana and Toxicodendron vernicifluum, but negatively
associated with Bothrocaryum controversum, Acer davidii and Carpinusturc zaninowii. In summary, the distribution patterns
of Quercus aliena var. acuteserrata population were basically reasonable on the sunny slope; intraspecific and interspecific
competition were not fierce. The distribution patterns within the Quercus aliena var. acuteserrata population were not only
influenced by interspecific competition, but were also restricted by intraspecific competition on the shady slope, suggesting
that proper thinning could increase light transmittance, thereby improving the regeneration and stability of such Quercus

aliena var. acuteserrata population.

Key Words: Quercus aliena var. acuteserrata secondary forests; Qinling Mountain; O-ring statistic; spatial distribution;

spatial correlation
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Table 1 Survey of sample plots

J¥ g B 1 AR P2 A

B SZ A )(‘~%.* Y = R - BE
FEHh, AR B Basal area at Stand average TR LR 3 [ b2 B
R . R Stand average Centre . Slope
Plot Center coordinate  breast height breast diameter . . Aspect Slope position .
) N height / m altitude / m Gradient
/ m~/ hm / cm
108.4350 °E PRI g fi
29.77 13. 11.2 1587 2
33.2734 °N ? 3.58 3 8 Sunny slope Middle slope 8
108.4339 °E R g o7
4.54 15.87 12.51 1 2
33.2719 °N 345 58 3 659 Shady slope Middle slope 3
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B AR 232 R R 83 Bk A= RARTE R R R R iR

R2 2HEMEBERMER 6 MR

Table 2 List of the top six species based on importance values in two plots

A B
e
Serial ~ Fl1 44 ik HIE M4 B HEE
number  Species Number of v Species Number of v
individuals individuals
1 Biti R Quercus aliena var. acuteserrata 542 48.7 Bt BR Quercus aliena var. acuteserrata 440 61.3
2 TS Pinus tabulaeformis 80 11.6 TR Acer davidii 94 10.5
3 YT 58 Bothrocaryum controversum 129 9.2 YT 58 Bothrocaryum controversum 103 8.8
4 EEWR Acer davidii 68 7.5 1145 Populus davidiana 40 6.6
5 KW Carpinusture zaninowii 87 7.2 KW Carpinusture zaninowii 41 4.2
6 114 Populus davidiana 42 7.0 B Toxicodendron vernicifluum 25 3.5
2.2 B ERFPREZS B A A )R 300 ¢
AR KK T BB A e | . b
JULIEL 2.3, BEIA BRARRELE A R3S A0 B R B
OB S B BIBRR (UL 0—3 m 10—11 m 15— £ *f
16 m 2 BB A S31  Tii SFI BB BRAE 0—3 m 7—12 m | :; 150 |
17—19 m 22—24 m 33—35 m S RPN 5 00l
BEUTRR RN RS & 8 I B2 18] 4341 (1) TR 430 i 2 B ;%;
WSS I, BB ARIRE 6—8 m 1T m, & | d
14 m 17 m 19 m 21—23 m SR E/M G, FWAE 3 m 8 0 pra ot o
m %%%%%ﬁ , jtj%jq’{ 4 m \8 m \25 m \29 m & 31 m 55 Juvenile tree Medium tree Large tree
Yoy ot , AR R O (r) (B4 T AT 2 ) 52 BEAL 70 1 SHEHHBERREENROREN T
jﬁ . Fﬂ jﬁ@“}j h%gb*xj g% % ﬂ‘l_‘ *ﬁﬁjﬁ , T{ 0—4 m R 6 m R Fig. 1 Distribution of age class

A { sunny slope B: { shady slope T [f] The same bel
9011 m.19—20 m 2526 m 28—29 m 34—35 m By Lo B shady dlope B The sane below

SEBAES  PAE 0—1 m.13—14 m 22—23 m 25—
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Fig. 2 Spatial pattern of Quercus aliena var.acuteserrata in two aspects
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Fig. 3 Spatial pattern of developmental stages of Q. aliena var. acuteserrata in two aspects
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Fig. 4 Spatial association of paired developmental stages of Q. aliena var. acuteserrata in two aspects
J: 418 Juvenile trees; M : B} Medium trees; L. KA Large trees. T[] The same below
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Fig. 5 Spatial association of Q. aliena var. acuteserrata and Minor species in two aspects
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